The main object of the present paper is to establish new fractional integral formulas (of Marichev-Saigo-Maeda type) involving the products of the multivariable H-functions and the first class of multivariable polynomials due to Srivastava and Garg. All the results derived here are of general character and can yield a number of (new and known) results in the theory of fractional calculus.
Introduction
Nowadays, fractional calculus is used as a mathematical tool for modeling the processes in engineering, mathematical economics, physics, chemistry, biology and other branches of science (see [-] ). Motivated by the above mentioned works, here we aim to establish two new fractional integral formulas (of Marichev-Saigo-Maeda type) involving the product of multivariable H-functions and the first class of multivariable polynomials S m  ,...,m s n (x  , . . . , x s ). The so-called Marichev-Saigo-Maeda generalized fractional operators were introduced nearly  years ago by Marichev [] and studied in some recent papers, including the papers by Saigo and Maeda [] and by Saxena and Saigo [] . Due to the usefulness and the importance of the Marichev-Saigo-Maeda fractional integral operators, many authors have presented a number of interesting integral formulas involving special functions by using the Marichev-Saigo-Maeda fractional integral operator (see [, -]). By virtue of the unified nature of Marichev-Saigo-Maeda fractional integral operators, a large number of new and known results involving Saigo, Riemann-Liouville and Erdélyi-Kober fractional integral operators follow as special cases of our main formulas.
Our main results consist in application of the Marichev-Saigo-Maeda generalized fractional operators: In (.), (.) the symbol F  (·) denotes the so-called rd Appell function (known also as Horn function) (see [] , p.):
The properties of this function are discussed in [], pp.-. In particular, its relation to the Gauss hypergeometric function is presented:
It is known that the rd Appell function cannot be expressed as a product of two  F  functions and satisfy pairs of linear partial differential equations of the second order. Operators (.), (.) can be reduced to the fractional integral operators introduced by Saigo [] due to the following relations:
The 
In these formulas, for any i = , . . . , r, L i represents the contours which start at the point τ i -ω∞ and go τ i + ω∞ with τ i ∈ R = (-∞, ∞) such that all the poles of (d
. . , r, are separated from those of ( -c
Further, suppose that the parameters a j , j = , . . . , p; c
. . , r, are complex numbers, while the associated coefficients α
It is assumed that the poles of integrand of (.) are simple. Under the conditions (.) the integrals in (.) converge absolutely (see [] , p.) in the domain 
If n =  in (.), then the following asymptotic expansion (Srivastava and Panda []) holds:
where Remark  It is interesting to observe that for n = p = q = , the multivariable H-function breaks up into the product of r, H-functions; and consequently, there holds the following result (Saxena [] ):
Remark  The function defined by (.) was introduced and studied by Srivastava and 
where m  , . . . , m s are arbitrary positive integers and the coefficients (n; k  , . . . , k s ) (n, k i ≥ , i = , . . . , s) are arbitrary constants, real or complex.
Main results
In this section, we prove two theorems on composition of the Marichev-Saigo-Maeda operators with the product of a multivariable H-function and the first class of multivariable polynomials. We start with presenting image formulas involving Marichev-Saigo-Maeda fractional integral operators.
, s}). Let the following conditions be satisfied, too:
x| < , also we have
Then the following result holds:
and (γ ) > . Let the following conditions be satisfied, too: Then the following result holds:
Proof For convenience, let the left-hand side of (.) be denoted by I. Applying the Marichev-Saigo-Maeda generalized fractional operators (.) to the LHS of (.) and making use of (.) and (.), we obtain
By changing the order of summation and integration, we have
By using the binomial expansion for (b -at)
i= σ i ξ i and applying the MellinBarnes counter integral, we get
Applying (.) to (.) and re-interpreting the Mellin-Barnes counter integral in terms of the multivariable H-function of r +  variables, we obtain the right-hand side of (.) after a few simplifications.
Assertion (.) of Theorem  can be proved in a similar manner by using (.) of Lemma . So, we omit the details of the proof of Theorem .
Here, we derive certain, presumably, new formulas involving Marichev-Saigo-Maeda type fractional integral operators. By setting n = p = q =  in (.) and (.), respectively, we obtain two fractional integral formulas involving product of the r, H-functions stated in Corollaries  and  below.
. . r}; j ∈ {, . . . , s}) and (γ ) > . Then the following relation holds true: 
. . , r}; j ∈ {, . . . , s}) and (γ ) > . Then the following result holds true:
where
where H m,n p,q (·) is the familiar Fox H-function.

Interestingly, in view of relation (.), we arrive at the following corollaries concerning Saigo fractional integral operator. It is similar to the results due to Agarwal [], p. and p., Eqs. () and ().
Corollary 
. . , r}; j ∈ {, . . . , s}), and (α) > . Let the following conditions be satisfied, too:
(ii)
and the conditions of existence of the above corollary follow easily from Theorem .
and the conditions of existence of the above corollary follow easily from Theorem .
Remark  By putting β = -α and β =  in Corollaries  and , respectively, we can obtain very interesting results involving the Riemann-Liouville and Erdélyi-Kober fractional integral operators.
Special cases and concluding remarks
Here we consider another variation of the results derived in the preceding sections. The multivariable H-function occurring in these results can be suitably specialized to yield a wide variety of special functions (or product of such functions) of one or more variables (see [] , pp.-, -, - and []). Again, by suitably specializing the coefficient of the first class of multivariable polynomials, it can be reduced to other multivariable hypergeometric polynomials and classical orthogonal polynomials of one or more variables.
(i) If we reduce the multivariable H-functions into the product of two Fox H-functions in Theorem  and then reduce one H-function to the exponential function by taking σ  = , v  → , we obtain the following result after a little simplification:
The conditions of validity of the above result easily follow from Theorem . The conditions of validity of (.) can be easily followed directly by those given with (.). 
Remark 
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